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(54) LEAD-OUT TYPE INDEPENDENT SUSPENSION WITH MULTIPLE SUPPORTING POINTS

(57) The invention discloses an output type mul-
ti-bearing-point independent suspension, which com-
prises an upper fork arm, a lower fork arm, elastic ele-
ments, a shock absorber and fork arm positioning pivots;
the upper fork arm and the lower fork arm are A-shaped
structural parts, the front ends of the upper fork arm and
the lower fork arm are respectively connected with the
upper suspension point and lower suspension point of a
wheel through main pins, and the rear ends of the upper
fork arm and the lower fork arm are connected with a
vehicle frame through the elastic elements, the shock
absorber is mounted on top of the front end of the upper
fork arm. According to the present application, appropri-
ate bearing pivot points and transmission parts of the
vehicle frame are constructed on peripheries of the upper
fork arm and the lower fork arm. By utilizing the lever
principle, the torsion bar principle and the principle of
moments, the double fork arm shaft hanging point motion
can absorb bearing elastic forces by means of changing
directions of force and the arms of force, so as to form
multiple points supporting a plurality of elastic elements,

such that the force applied on the wheel is distributed by
multiple points, and average running speed is thereby
increased. Increase in the number of the elastic elements
and appropriate arrangement of the elastic elements can
reduce the height of a vehicle, optimize space utilization
and improve the stability and running smoothness of the
vehicle.
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Description

TECHNICAL FIELD

[0001] The present application relates to an element
applied to a vehicle chassis, which falls into the technical
field of a passenger or commercial vehicle and is an in-
novative vehicle suspension system.

BACKGROUND ART

[0002] A suspension is a general title for any transmis-
sion force connecting means between a vehicle frame
(axle) and wheels, which is intended to transmit a force
acting between the wheels and the vehicle frame, and to
dampen an impact transferred to the vehicle frame or
vehicle body from an uneven road surface, and to atten-
uate vibrations caused thereby, so as to ensure smooth
running of the vehicle.
[0003] Early vehicles usually take rigid axle suspen-
sions in which leaf springs serve as elastic elements.
Later on, leaf springs were replaced by coil springs, tor-
sion bar springs, air springs, rubber springs, hydro-pneu-
matic springs and so on. At present, high-level vehicles
generally employ independent suspensions, such as
transverse arm type, trailing arm type, single oblique arm
type, sliding pillar type, Macpherson type, multi-link and
active suspension, etc.
[0004] A double wishbone independent suspension is
a widely used suspension type. The double wishbone
independent suspension has a rather small surrounding
space, and is staggered with the power shaft, steering
rod, balance bar and elastic element within the same
space. That is, elastic elements and shock absorbers are
suspended from it at a single point vertically. Over the
years that the double wishbone independent suspension
has been put into application, due to such factors as hav-
ing too many structural parts, ever-changing environ-
ment, frequent change in carrying, continuous work, lim-
ited bearing point space, and the like, no modification or
innovation has been made thereto.

SUMMARY OF INVENTION

[0005] An output type multi-bearing-point independent
suspension according to the present application is an
innovative independent suspension system. Appropriate
symmetric bearing points are selected by computing with
the principle of moments. Corresponding available space
is expanded around the upper fork arm and the lower
fork arm, to construct appropriate bearing points and
transmission parts of the vehicle frame. By utilizing the
lever principle, the torsion bar principle and the principle
of moments, double fork arm shaft hanging point motion
can absorb bearing elastic force by means of changing
directions of force and the arms of force, so as to change
points supporting an elastic elements and to form multiple
points supporting a plurality of elastic elements, such that

the force applied on the wheel is distributed by multiple
points. At the same time, applying mechanical principles,
different elastic elements may be used to allow the sus-
pension to be adapted to vehicle technical requirements,
so as to improve the technical parameters of the running
system.
[0006] The present application is intended to expand
the useful space of the vehicle suspension, with duplex
calculation, so as to position and adjust the vehicle frame
bearing structure, and to adjust and modify the vehicle
frame bearing structure into a new bearing structure by
changing a single-point load bearing arrangement into a
multi-point bearing decomposition arrangement, and re-
place a single group of elastic elements with multiple
groups of elastic elements to thereby provide smooth and
safe running, and comfortable riding experience.
[0007] The present application comprises an upper
fork arm, a lower fork arm, elastic elements, a shock ab-
sorber and fork arm positioning shafts; the upper fork
arm and the lower fork arm are A-shaped structural parts,
the front ends of the upper fork arm and the lower fork
arm are respectively connected with the upper suspen-
sion point and lower suspension point of a wheel through
main pins, and the rear ends of the upper fork arm and/or
the lower fork arm are connected with a vehicle frame
through the elastic elements, the shock absorber is
mounted on top of the front end of the upper arm. On this
basis, there are five technical solutions:

According to a first aspect of the application, there
is provided an arm direct transmission independent
suspension, wherein the middle portions of the upper
and lower fork arms are connected to the vehicle
frame by fork arm positioning shafts respectively,
and an elastic member is provided between the bot-
tom of the rear end of the upper fork arm and the
vehicle frame. An elastic member may be provided
between the bottom of the rear end of the lower arm
and the vehicle frame.

[0008] According to a second aspect of the present
application, there is provided a torsion bar direct trans-
mission independent suspension, wherein the rear ends
of the upper and lower fork arms are connected to the
vehicle frame by a torsion bar and a torsion bar seat.
[0009] According to a third aspect of the application,
there is provided a link rod joint transmission independent
suspension, wherein the rear ends of the upper and lower
fork arms are respectively connected to the vehicle frame
by a fork arm positioning shaft, and two fork arm hanging
pivots extend from a bottom of the front portion of the
upper fork arm, each fork arm handing pivot having a
lower end connected with an output lever by a link rod,
and a middle portion of the output lever is hinged to the
vehicle frame by means of an output lever rotating shaft
and an elastic element is arranged between a bottom of
another end of the output lever and the vehicle frame.
Two fork arm hanging pivots may also extend from a
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bottom of the front portion of the lower fork arm, and each
fork arm hanging pivot is connected to the output lever
by means of a link rod, and a middle portion of the output
lever is hinged to the vehicle frame by means of an output
lever rotating shaft and an elastic element is arranged
between a bottom of another end of the output lever and
the vehicle frame.
[0010] According to a fourth aspect of the application,
there is provided an angled arm transmission independ-
ent suspension, wherein rear ends of the upper and lower
fork arms are connected respectively to the vehicle frame
by a fork arm positioning shaft, and each of opposite sides
of a front portion of the upper fork arm is hinged with a
connecting arm, and another end of the connecting arm
is hinged to an end of the right-angled output arm, and
another end of the right-angled output arm is connected
with an elastic element, and another end of the elastic
element is fixed to the vehicle frame. The right-angled
output arm has a right-angled output arm rotating shaft,
and the right angled output arm rotating shaft is pivotally
connected to the vehicle frame. Each of opposite sides
of a front portion of the lower fork arm may also be hinged
with a connecting arm, and another end of the connecting
arm is hinged to an end of the right-angled output arm,
another end of the right-angled output arm is connected
with an elastic element, and another end of the elastic
element is fixed to the vehicle frame. The right-angled
output arm has a right-angled output arm rotating shaft,
and the right angled output arm rotating shaft is pivotally
connected to the vehicle frame.
[0011] According to a fifth aspect of the present appli-
cation, there is provided a torsion spring direct transmis-
sion independent suspension, wherein rear ends of the
upper and lower fork arms are connected to the vehicle
frame by a torsion bar and a torsion bar seat, and a shock
absorber is mounted between the top of the front end of
the upper fork arm and the vehicle frame. Up and down
bouncing of the wheel brings about an upward movement
of the front end of the upper fork arm, and the upper fork
arm rotates about a rear fixing point, such that two tor-
sional springs arranged symmetrically on two sides pro-
duce a torsional deformation which has the effect of
shock absorption. A shock absorber is mounted on top
of the front end of the upper fork arm. In operation, the
wheel brings about upward bouncing of the suspension
point of a front wheel, and the shock absorber has the
dampening effect. When the wheel bounces up and
down, the shock absorber and the torsion spring bear
forces on multiple points which act in cooperation. More-
over, the upper and lower fork arms may each be pro-
vided with a torsion spring elastic element, such that more
hanging points may distribute the impact produced by
bouncing of the wheels, so as to produce a better shock
absorption effect.
[0012] The present application in which a balanced le-
ver is used to transmit force to an output lever, avoids
the situation in which the momentum of the vertical up-
ward impact on the vehicle body is transmitted by a single

point, such that the fork arm positioning shaft serves as
a fulcrum, such that the other two hanging points are
movable within the vehicle horizontally, vertically and
perpendicularly, to compress the elastic elements, and
change the direction of the forces so as to reduce the
impact on the vehicle.
[0013] By duplex calculation, the bearings are located,
and selection of positions of fork arm hanging shafts, link
rods and so on as well as layout of levers are determined,
resulting in effective use of space, finding the target of
new multiple hanging and bearing points and a stable
structure, to achieve an articulated bearing of an axleless
vehicle frame and the suspension in which a new axleless
frame may be used in cooperation.
[0014] The present application, based on the condition
of double fork arms, fork arm positioning shafts and out-
put lever trajectory, selects appropriate position of the
fork arm or the fork arm hanging shaft with the lever prin-
ciple and scientific calculation, and a corresponding so-
lution for selection of the direction and position of the final
bearing points which output the force can be selected
according to the vehicle frame space and structure.
[0015] The use condition of the present application is
that a traditional vehicle frame is difficult to be adapted
to achieve the effect, but a wheel-beam type axleless
vehicle frame should be used therewith.
[0016] The present application has advantageous ef-
fects as the following:

1. Effective and integrated use of existing space, with
a single force bearing point scattered into a number
of force bearing points, capable of changing the di-
rection of force, without affecting the layout and func-
tions of other parts, and enhancing the overall vehi-
cle running performance.
2. One end of the suspension directly connected to
the wheel, impact load distributed on multiple points,
with direction changed, so that the average driving
speed is increased.
3. Increase in the number of elastic elements and
reasonable layout thereof, can reduce the height of
the vehicle, optimize space utilization, and enhance
the stability of the vehicle and riding comfort.
4. Adjustable wheel jumping movement stroke and
elastic element force bearing section arrangement.
5. Easy to set the chassis height according to differ-
ent road conditions.
6. To be used with such a running system as an
axleless vehicle frame, capable of accelerating de-
velopment of electrical, light weighted, and intelligent
vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Figure 1 is a cross-sectional view of a first embodi-
ment according to the present application in which

3 4 



EP 3 248 818 A1

4

5

10

15

20

25

30

35

40

45

50

55

a fork arm positioning shaft is provided (fork arm di-
rect transmission independent suspension).
Fig. 2 is a top view of a first embodiment according
to the present application in which a fork arm posi-
tioning shaft is provided (fork arm direct transmission
independent suspension).
Fig. 3 is an axonometric view of a first embodiment
according to the present application in which a fork
arm positioning shaft is provided (fork arm direct
transmission independent suspension).
Fig. 4 is a principle illustrative view of an embodiment
according to the present application in which a fork
arm positioning shaft is provided (fork arm direct
transmission independent suspension).
Figure 5 is a cross-sectional view of a second em-
bodiment according to the present application in
which a torsion bar twisting around an axis of a fork
arm positioning shaft is provided (torsion bar direct
transmission independent suspension).
Figure 6 is a side view of a second embodiment ac-
cording to the present application in which a torsion
bar twisting around an axis of a fork arm positioning
shaft is provided (torsion bar direct transmission in-
dependent suspension).
Figure 7 is a top view of a second embodiment ac-
cording to the present application in which a torsion
bar twisting around an axis of a fork arm positioning
shaft is provided (torsion bar direct transmission in-
dependent suspension).
Figure 8 is an axonometric view of a second embod-
iment according to the present application in which
a torsion bar twisting around an axis of a fork arm
positioning shaft is provided (torsion bar direct trans-
mission independent suspension).
Figure 9 is a cross-sectional view of a third embod-
iment according to the present application in which
an output lever is provided (link rod joint transmission
independent suspension).
Figure 10 is a top view of a third embodiment ac-
cording to the present application in which an output
lever is provided (link rod joint transmission inde-
pendent suspension).
Figure 11 is an axonometric view of a third embod-
iment according to the present application in which
an output lever is provided (link rod joint transmission
independent suspension).
Figure 12 is a principle illustrative view of a third em-
bodiment according to the present application in
which an output lever is provided (link rod joint trans-
mission independent suspension).
Figure 13 is a cross-sectional view of a fourth em-
bodiment according to the present application in
which a right-angled output arm is provided (angled
arm transmission independent suspension).
Figure 14 is a top view of a fourth embodiment ac-
cording to the present application in which a right-
angled output arm is provided (angled arm transmis-
sion independent suspension).

Figure 15 is an axonometric view of a fourth embod-
iment according to the present application in which
a right-angled output arm is provided (angled arm
transmission independent suspension).
Figure 16 is a principle illustrative view of a fourth
embodiment according to the present application in
which a right-angle output arm is provided (angled
arm transmission independent suspension).
Figure 17 is a cross-sectional view of a fifth embod-
iment according to the present application in which
a torsion spring twisting around an axle of a fork arm
positioning shaft is provided (torsion spring direct
transmission independent suspension).
Figure 18 is a side view of a fifth embodiment ac-
cording to the present application in which a torsion
spring twisting around an axle of a fork arm position-
ing shaft is provided (torsion spring direct transmis-
sion independent suspension).
Figure 19 is a top view of a fifth embodiment accord-
ing to the present application in which a torsion spring
twisting around an axle of a fork arm positioning shaft
is provided (torsion spring direct transmission inde-
pendent suspension).
Figure 20 is a top view of a fifth embodiment accord-
ing to the present application in which a torsion spring
twisting around an axle of a fork arm positioning shaft
is provided (torsion spring direct transmission inde-
pendent suspension).

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

Interpretation of terms:

[0018] Fork arm positioning axis point: fork arm posi-
tioning axis point as recited in the present application
refers to rotation axis point at which the upper or lower
fork arm rotationally connected with the vehicle frame.
[0019] Fork arm shaft hanging point: fork arm shaft
hanging point as recited in the present application refers
to fixed rotation axis point of a newly built link rods of
upper or lower fork arm.
[0020] Support pillar axis point: support pillar axis point
as recited in the present application refers to pillar axis
point which supports the output lever or right-angled out-
put arm and is in the same position as rotation axis of
output lever or right-angled output arm.
[0021] Front and rear end pivot points of the output
rod: front and rear end pivot points of the output rod as
recited in the present application, front end pivot point
refers to rotation points of link rod and the output lever
or right-angled output arm, and the rear end pivot point
refers to connecting axis point of elastic element or shock
absorber element.
[0022] In order to enable a person skilled in the art to
understand the description of the present application
more clearly, some terms indicating direction and posi-
tion are clarified as below: "front end", "front portion" of
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upper fork arm 1 and lower fork arm 2 refer to position
adjacent to apex of an A-shaped structural element of
the upper fork arm 1 and the lower fork arm 2; "rear end"
refers to position away from apex of the A-shaped struc-
tural element; "top" and "bottom" are each based on po-
sition as shown in Fig. 1. "Middle portion" represents a
portion adjacent to an intermediate position of the upper
fork arm 1 and the lower fork arm 2.
[0023] The present application can be implemented in
the following embodiments:

A first embodiment: fork arm direct transmission in-
dependent suspension

[0024] This embodiment employs a manner changing
direction of force by a fork arm positioning shaft, and is
shown in Figs. 1, 2 and 3.
[0025] The independent suspension of this embodi-
ment comprises an upper fork arm 1, a lower fork arm 2,
elastic elements 3, a shock absorber 4 and fork arm po-
sitioning shafts 5; the upper fork arm 1 and the lower fork
arm 2 are A-shaped structural elements, front ends of
the upper fork arm 1 and the lower fork arm 2 are respec-
tively connected with an upper suspension point and a
lower suspension point of a wheel C through main pins
B, middle portions of the upper fork arm 1 and lower fork
arm 2 are connected to the vehicle frame by fork arm
positioning shafts 5 respectively, and an elastic element
3 is provided between a bottom of the rear end of the
upper arm 1 and the vehicle frame.
[0026] An elastic element 3 may also be provided be-
tween a bottom of a rear end of the lower fork arm 2 and
the vehicle frame, as shown in Fig. 4.
[0027] Rear ends of the upper fork arm 1 and lower
fork arm 2 extend to form levers. By means of changing
direction by the fork arm positioning shaft 5, an upward
movement stroke of the front end of the upper fork arm
1 is changed into a downward movement stroke, and the
downward movement stroke acts on two elastic elements
3 disposed symmetrically on the rear ends, so as to pro-
duce the effect of shock absorption. Rear extension sec-
tions of the upper fork arm 1 and the lower fork arm 2,
as required by spatial position, may extend directly, or
deflect by an angle inwardly, outwardly, upwardly or
downwardly, to form a plurality of arrangements so as to
be adapted to various vehicle types or vehicle frames. A
shock absorber 4 is mounted on top of the front end of
the upper fork arm 1. In operation, when the wheel brings
about upward bouncing of the front end of the upper fork
arm 1 suspension point, the shock absorber 4 produces
a dampening effect.
[0028] The elastic element 3 is disposed according to
position and manner. The elastic element 3 of the upper
fork arm 1 may be provided as an air spring. As for the
lower fork arm 2, due to spatial position limitation, its elas-
tic element 3 may comprise an elastic rubber block having
a small size or an elastic element having a corresponding
size. When the wheel bounces up and down, the shock

absorber 4 and the elastic elements 3 are subject to forc-
es simultaneously and act in cooperation. Elastic element
3 may be disposed only on the upper fork arm 1, or may
be disposed both on the upper fork arm 1 and the lower
fork arm 2 which may produce a better shock absorption
effect.
[0029] A second embodiment: torsion rod direct trans-
mission independent suspension
[0030] This embodiment employs a manner twisting a
torsion bar around an axis of a fork arm positioning shaft,
and is shown in Figs. 5, 6, 7 and 8.
[0031] The independent suspension of this embodi-
ment comprises an upper fork arm 1, a lower fork arm 2,
fork arm positioning shafts 5, torsion rods 6, a shock ab-
sorber 4 and torsion rod seats 7. The upper fork arm 1
and the lower fork arm 2 are A-shaped structural ele-
ments, front ends of the upper fork arm 1 and the lower
fork arm 2 are respectively connected with an upper sus-
pension point and a lower suspension point of a wheel
C through main pins B, rear ends of the upper fork arm
1 and lower fork arm 2 are connected to the vehicle frame
by a torsion rod 6 and a torsion rod seat 7, and a shock
absorber 4 is mounted between top of the front end of
the upper arm 1 and the vehicle frame.
[0032] Bouncing of the wheel C brings about an up-
ward movement of the front end of the upper fork arm 1,
and the upper fork arm 1 rotates about a rear fixing point,
such that two torsion rods 6 arranged symmetrically on
two sides produce a torsional deformation which has the
effect of shock absorption. A shock absorber 4 is mount-
ed on top of the front end of the upper fork arm 1. In
operation, the wheel C brings about upward bouncing of
the suspension point of the wheel, the shock absorber 4
which has a dampening effect. Said shock absorber 4 is
mounted between the front end of the upper fork arm 1
and the vehicle frame, when the wheel bounce up and
down, the shock absorber 4 and the torsion rod 6 are
subject to forces on multiple points simultaneously and
act in cooperation. Moreover, the upper and lower fork
arms may each be provided with torsion rods, such that
more hanging points may distribute the impact produced
by bouncing of the wheels, so as to produce a better
shock absorption effect.
[0033] A third embodiment: link rod joint transmission
independent suspension
[0034] This embodiment employs a manner outputting
by an output lever, and is shown in Figs. 9, 10 and 11.
[0035] The independent suspension of this embodi-
ment comprises an upper fork arm 1, a lower fork arm 2,
fork arm positioning shafts 5, a link rod 8, an output lever
rotating shaft 9, an output lever 10, an elastic element 3
and a shock absorber 4. The upper fork arm 1 and the
lower fork arm 2 are A-shaped structural elements. Front
ends of the upper fork arm 1 and the lower fork arm 2
are respectively connected with an upper suspension
point and a lower suspension point of a wheel C through
main pins B, and rear ends of the upper fork arm 1 and
lower fork arm 2 are connected to the vehicle frame by
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a fork arm positioning shafts 5 respectively. Two fork arm
hanging pivots 81 extend from a bottom of the front por-
tion of the upper fork arm 1. Each fork arm hanging pivot
81 is connected to the output lever 10 by means of a link
rod 8. A middle portion of the output lever 10 is hinged
to the vehicle frame by means of an output lever rotating
shaft 9 and an elastic element 3 is arranged between a
bottom of another end of the output lever 10 and the
vehicle frame. The shock absorber 4 is mounted between
top of the front end of the upper fork arm 1 and the vehicle
frame.
[0036] Two fork arm hanging pivots 81 may also extend
from a bottom of the front portion of the lower fork arm
2; each fork arm hanging pivot 81 is connected to the
output lever 10 by means of a link rod 8; a middle portion
of the output lever 10 is hinged to the vehicle frame by
means of an output lever rotating shaft 9; and an elastic
element 3 is arranged between a bottom of another end
of the output lever 10 and the vehicle frame, as shown
in Fig. 12. The output lever 10 is configured to change
an upward movement stroke of the front end of the upper
fork arm 1 into a downward movement stroke of the out-
put lever 10 by means of rotating around the fork arm
positioning shaft 9, and the downward movement stroke
acts on two elastic elements 3 disposed symmetrically
on the rear ends, so as to produce the effect of shock
absorption. As required by spatial position, the output
lever 10 may be provided in parallel to a side of the upper
fork arm, or deflect by an angle outwardly, to form a plu-
rality of arrangements so as to be adapted to various
vehicle types (vehicle frames). A shock absorber 4 is
mounted on top of the front end of the upper fork arm 1,
to co-act with the elastic elements 3 to produce shock
absorption and dampening effect. Said shock absorber
4 is mounted between the front end of the upper fork arm
and the vehicle frame, when the wheel bounces up and
down, said elastic elements and said shock absorber 4
are subject to forces simultaneously and they act in co-
operation, so as to produce a better shock absorption
effect.
[0037] A fourth embodiment: angled arm transmission
independent suspension
[0038] This embodiment employs a manner outputting
by a right-angled output arm, and is shown in Figs. 13,
14 and 15.
[0039] The independent suspension of this embodi-
ment comprises an upper fork arm 1, a lower fork arm 2,
elastic elements 3, a shock absorber 4, fork arm posi-
tioning shafts 5, right-angled output arm rotating shafts
11, right-angled output arms 12, and a linking arms 13.
[0040] The upper fork arm 1 and the lower fork arm 2
are A-shaped structural elements. Front ends of the up-
per fork arm 1 and the lower fork arm 2 are respectively
connected with an upper suspension point and a lower
suspension point of a wheel C through main pins B, and
rear ends of the upper fork arm 1 and lower fork arm 2
are connected to the vehicle frame by fork arm positioning
shafts 5 respectively. Two connecting arms 13 are hinged

on two sides of the front portion of the upper fork arm 1
respectively, and another ends of the connecting arms
13 are hinged to ends of two right-angled output arms 12
respectively. Another ends of the right-angled output
arms 12 are connected with two elastic elements 3, an-
other ends of the elastic elements 3 are fixed to the ve-
hicle frame. A right-angled output arm rotating shaft 11
is provided on the right-angled output arm 12 and pivot-
ally connected to the vehicle frame. The shock absorber
4 is disposed between a front end of the upper fork arm
1 and the vehicle frame.
[0041] Each of opposite sides of a front portion of the
lower fork arm 2 may also be hinged with a connecting
arm 13; another end of the connecting arm 13 is hinged
to an end of the right-angled output arm 12; another end
of the right-angled output arm 12 is connected with an
elastic element 3; another end of the elastic element 3
is fixed to the vehicle frame; and a right-angled output
arm rotating shaft 11 provided on right-angled output arm
12 is pivotally connected to the vehicle frame, as shown
in Fig. 16.
[0042] The right-angled output arm 12 rotating around
the right-angled output arm positioning shaft 11, is con-
figured to change a vertical movement stroke of the front
end of the upper fork arm 1 into a lateral movement stroke
of the right-angled output arm 12, the lateral movement
stroke acts on two elastic elements 3 disposed symmet-
rically on the rear ends, so as to produce the effect of
shock absorption. A shock absorber 4 is mounted on top
of the front end of the upper fork arm 1. In operation, the
wheel C brings about upward bouncing of the suspension
point of the wheel, the shock absorber 4 has the damp-
ening effect. When the wheel C bounce up and down,
the shock absorber 4 and the elastic elements 3 are sub-
ject to forces simultaneously and act in cooperation.
Moreover, the upper fork arm 1 and lower fork arm 2 may
each be provided with elastic elements, such that more
hanging points may distribute the impact produced by
bouncing of the wheel, so as to produce a better shock
absorption effect.
[0043] A fifth embodiment: torsion spring direct trans-
mission independent suspension
[0044] This embodiment employs a manner twisting
torsion spring around an axle of a fork arm positioning
shaft, and is shown in Figs. 17, 18, 19 and 20.
[0045] The independent suspension of this embodi-
ment comprises an upper fork arm 1, a lower fork arm 2,
fork arm positioning shafts 5, torsional springs 14, a
shock absorber 4 and torsion spring seats 15. The upper
fork arm 1 and the lower fork arm 2 are A-shaped struc-
tural elements. Front ends of the upper fork arm 1 and
the lower fork arm 2 are respectively connected with an
upper suspension point and a lower suspension point of
a wheel C through main pins B, and rear ends of the
upper fork arm 1 and lower fork arm 2 are connected to
the vehicle frame by torsional springs 14 and torsion
spring seats 15. The shock absorber 4 is mounted be-
tween top of the front end of the upper fork arm 1 and
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the vehicle frame.
[0046] Vertical bouncing of the wheel C brings about
an upward movement of the front end of the upper fork
arm 1, and the upper fork arm 1 rotates about a rear fixing
point, such that two torsion springs 14 arranged symmet-
rically on two sides produce a torsional deformation
which has the effect of shock absorption. A shock ab-
sorber 4 is mounted on top of the front end of the upper
fork arm 1. In operation, the wheel C brings about upward
bouncing of the suspension point of the wheel, the shock
absorber 4 has the dampening effect. Said shock absorb-
er 4 is mounted between the front end of the upper fork
arm 1 and the vehicle frame. When the wheel bounces
up and down, the shock absorber 4 and the torsional
springs 6 are subject to forces on multiple points simul-
taneously and act in cooperation. Moreover, the upper
and lower fork arms may each be provided with torsion
springs, such that more hanging points may distribute
the impact produced by bouncing of the wheel, so as to
produce a better shock absorption effect.

Claims

1. An output type multi-bearing-point independent sus-
pension, wherein comprises an upper fork arm (1),
a lower fork arm (2), elastic elements (3), a shock
absorber (4) and fork arm positioning shafts (5); and
the upper fork arm (1) and the lower fork arm (2) are
A-shaped structural parts, front ends of the upper
fork arm (1) and the lower fork arm (2) are respec-
tively connected with an upper suspension point and
a lower suspension point of a wheel (C) through main
pins (B), and rear ends of the upper fork arm (1)
and/or the lower fork arm (2) are connected with a
vehicle frame through the elastic elements (3), the
shock absorber (4) is mounted on top of the front
end of the upper fork arm (1).

2. An output type multi-bearing-point independent sus-
pension according to claim 1, wherein middle por-
tions of the upper fork arm (1) and lower fork arm (2)
are connected to the vehicle frame by fork arm po-
sitioning shafts (5) respectively, and an elastic mem-
ber (3) is provided between a bottom of the rear end
of the upper fork arm (1) and the vehicle frame.

3. An output type multi-bearing-point independent sus-
pension according to claim 2, wherein an elastic
member (3) is provided between a bottom of the rear
end of the lower fork arm (2) and the vehicle frame.

4. An output type multi-bearing-point independent sus-
pension according to claim 1, wherein rear ends of
the upper fork arm (1) and lower fork arm (2) are
connected to the vehicle frame by means of a torsion
rod (6) and a torsion rod seat (7).

5. An output type multi-bearing-point independent sus-
pension according to claim 1, wherein rear ends of
the upper fork arm (1) and lower fork arm (2) are
connected to the vehicle frame by fork arm position-
ing shafts (5) respectively, two fork arm hanging piv-
ots (81) extend from bottom of the front portion of
the upper fork arm (1), and a lower end of each fork
arm hanging pivot (81) is connected to an output
lever (10) by means of a link rod (8), and a middle
portion of the output lever (10) is hinged to the vehicle
frame by means of an output lever rotating shaft (9)
and an elastic element (3) is arranged between bot-
tom of another end of the output lever (10) and the
vehicle frame.

6. An output type multi-bearing-point independent sus-
pension according to claim 5, wherein two fork arm
hanging pivots (81) extend from a bottom of the front
portion of the lower fork arm (2), and a lower end of
each fork arm hanging pivot (81) is connected to an
output lever (10) by means of a link rod (8), and a
middle portion of the output lever (10) is hinged to
the vehicle frame by means of an output lever rotat-
ing shaft (9) and an elastic element (3) is arranged
between bottom of another end of the output lever
(10) and the vehicle frame.

7. An output type multi-bearing-point independent sus-
pension according to claim 1, wherein rear ends of
the upper fork arm (1) and lower fork arm (2) are
connected respectively to the vehicle frame by fork
arm positioning shafts (5), and each of opposite
sides of a front portion of the upper fork arm (1) is
hinged with a connecting arm (13), and another end
of the connecting arm (13) is hinged to an end of a
right-angled output arm (12), and another end of the
right-angled output arm (12) is connected with an
elastic element (3), and another end of the elastic
element (3) is fixed to the vehicle frame, the right-
angled output arm (12) has a right-angled output arm
rotating shaft (11), and the right-angled output arm
rotating shaft (11) is pivotally connected to the vehi-
cle frame.

8. An output type multi-bearing-point independent sus-
pension according to claim 7, wherein each of op-
posite sides of a front portion of the lower fork arm
(2) is hinged with a connecting arm (13), and another
end of the connecting arm (13) is hinged to an end
of a right-angled output arm (12), and another end
of the right-angled output arm (12) is connected with
an elastic element (3), and another end of the elastic
element (3) is fixed to the vehicle frame, the right-
angled output arm (12) has a right-angled output arm
rotating shaft (11), and the right-angled output arm
rotating shaft (11) is pivotally connected to the vehi-
cle frame.

11 12 



EP 3 248 818 A1

8

5

10

15

20

25

30

35

40

45

50

55

9. An output type multi-bearing-point independent sus-
pension according to claim 1, wherein a balanced
lever is used to transmit force to an output lever,
which avoids that the momentum of vertical and per-
pendicular upward impact on the vehicle body is
transmitted through a single point, such that a fork
arm positioning shaft serves as a fulcrum, such that
the other two hanging points are movable within the
vehicle horizontally, vertically and perpendicularly,
to compress the elastic elements (3), and change
the direction of the forces so as to reduce the impact
on the vehicle.

10. An output type multi-bearing-point independent sus-
pension according to claim 5, wherein the layout of
the output levers (10) according to positions of fork
arm hanging pivots (81) and link rods (8), is a com-
prehensive embodiment of appropriate use of effec-
tive space, is to find the new target of multiple hang-
ing and bearing points and a stable structure, to
achieve an articulated bearing of an axleless vehicle
frame and the suspension in which wheel-beam type
axleless vehicle frame should be used in coopera-
tion.

11. An output type multi-bearing-point independent sus-
pension according to claim 1, wherein rear ends of
the upper fork arm (1) and/or lower fork arm (2) are
connected to the vehicle frame by a torsion spring
(14) and a torsion spring seat (15); when vertical
bouncing of the wheel (C) brings about an upward
movement of the front end of the upper fork arm (1),
the upper fork arm (1) rotates about a rear fixing
point, such that two torsion springs (14) arranged
symmetrically on two sides produce a torsional de-
formation which has the effect of shock absorption.
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